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Specification 

1. Title of the Invention 

Digital laser recording process 

2. Claim 

A digital laser recording process comprising: 

Configuring an optical head in such a manner as to condense 
a light beam from a laser source on a recording medium and to 
automatically focus at the same time on said recording medium 
surface, and to scan the light beam in one axial direction; 

along with the movement of the optical head or the recording 
medium along said recording medium surface in the direction 
perpendicular to the scanning direction of said light beam; 

constituting unified information via single or repeated 
scanning of said light beam; 

and switching the laser light on or off corresponding to 
the digital information to be recorded to perform recording. 

3. Detailed Description of the Invention 
[Field of Industrial Application] 

The present invention relates to a process of recording 
digital information such as computer data, personal 
identification signal, sound signal, etc . by means of laser light 
on a recording medium. 

[Constitution of Conventional Examples and Their Problems] 

Conventionally, media which are recorded by means of laser 
light include optical discs, optical cards, optical films, etc. 
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The information recording method for an optical disc consisted 
of switching light on or off along with disc rotation to perform 
dot-shaped recording. An optical card using a similar optical 
recording material is proposed as a recording material . As the 
recording method for such an optical card, a recording light 
beam has been switched on and off along with the movement of 
the card along the card plane to perform dot-shaped recording. 
Since the signals recorded in the form of dots are of micrometer 
order, an extremely high precision registration technique is 
required between the light beam for reproduction and the recorded 
dot-shaped signal for signal reproduction. For that purpose, 
a servo unit for light beam focusing and a servo unit for track 
registration are required, thus making the reproduction 
apparatus complicated. 

On the other hand, in the sound recording, image recording, 
etc. in a film, the running film is scanned by a laser beam by 
means of a light deflector whereby the scanning width is 
corresponded to the level of signal or the signal intensity ir 
corresponded to the laser beam intensity with the scanning width 
kept constant. However, each of these recordings is of analog, 
and essentially equivalent to an analog recording using a 
conventional lamp light source whereby the reproduction method 
is based on reading the signal as analog information. 
[Purpose of the Invention] 

The purpose of the present invention is to provide a digital 
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laser recording method which eliminates the necessity of track 
registration during reproduction and thus makes the apparatus 
simple by improving the recording method using laser light in 
digital mode. 

[Constitution of the Invention] 

The digital laser recording process of the present 
invention comprises: 

Configuring an optical head in such a manner as to condense 
a light beam from a laser source on a recording medium and to 
automatically focus at the same time on said recording medium 
surface, and to scan the light beam in one axial direction; 

along with the movement of the optical head or the recording 
medium along said recording medium surface in the direction 
perpendicular to the scanning direction of said light beam; 

constituting unified information via single or repeated 
scanning of said light beam; 

and switching the laser light on or off corresponding to 
the digital information to be recorded to perform recording. 
[Description of Examples] 

Fig. 1 shows one example of the present invention; in Fig. 
1, an optical head is comprised of a laser light source 1, a 
collimator lens 2, a polarizing beamsplitter 3, a scanningmirror 
4, a 1/4 wavelength plate 5, an objective lens 6, a focus error 
signal detector 7 and an objective lens driving magnet 8. The 
linearly polarized light beam emitting from the laser light 
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source 1 is converted to parallel beam by means of the collimator 
lens 2, and most of the light passes the polarizing beam splitter 

3, Further, the light beam is reflected by the scanning mirror 

4, becomes circularly polarized via the 1/4 wavelength plate 

5, and condensed as a spot on the surface of a recording medium 
9 by means of the objective lens 6. The light reflected by the 
recording medium 9 advances via the perfectly reversed pass, 
and, after passing the 1/4 wavelength plate 5, becomes linearly 
polarized light rotating by 90° relative to the impinging state, 
and is reflected by the polarizing beam splitter 3. The focus 
position is detected from this reflected light by means of the 
focus error signal detector 7. And by feeding back this 
information, the objective lens driving magnet 8 is operated. 
The recording performance for such operation, as is shown in 
Fig. 2, gives a wave-form recording pattern 10 by shifting the 
recording medium 9 along the medium plane in the direction of 
arrow B along with the vibration of the scanning mirror 4 at 
a constant amplitude and a constant period. Under such operation, 
a recording pattern as shown in Fig. 3 can be obtained by 
controlling the transport speed of the recording medium, the 
oscillating width and the period of the light beam driven by 
the scanning mirror 4, and switching the laser light on and off 
in response to the information signal. While a track 
registration in sub-micron order was necessary for the case of 
dot-shaped recording as in conventional technique, track 
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registration is completely unnecessary by virtue of designing 
the beam amplitude during recording to be wide to some extent 
according to the present invention. 

By way of precaution, though, in the explanation above, 
in order to efficiently detect the focusing error signal, the 
combination of a polarized beam splitter 3 and a 1/4 wavelength 
plate 5 was shown, use of a half mirror is also possible instead 
of these elements. In addition, though a scanning mirror was 
shown as the light deflector that scans light, it is also effective 
to use an acoustic optical light deflector, too. 

Specifically, a semi-conductor laser with an output of 
16 mW at 830 nm wavelength was used as the laser light source 
1. The beam was then converted to a parallel beam with a longer 
axis of 6 mm and a shorter axis of 4 mm via a collimator lens 
2 of a numerical aperture of 0.28, effective viewing angle of 
1.4 mm (J>, an operating distance of 4 . 5 mm. After passing through 
the polarizing beam splitter 3, the optical axis of the beam 
was rotatedby 90°bymeans of the scanningmirror 4 with a following 
frequency of 200 Hz and the maximum vibrating angle of 2°. And 
through the 1/4 wavelength plate 5 for 830 nm wavelength light 
and by means of the objective lens 6 of a numerical aperture 
of 0.65, an effective viewing field of 0 . 6 mm and an operating 
distance of 1.3 mm, a beam spot of 1.3 |jm x 2 (am was obtained. 
Here, the transmission efficiency of the total optical system 
was 32%, giving an output of 6 mW on the medium surface . Further, 

6 



Copied from 112 10871 on 10/31/200$ 



the beam oscillating width on the medium surface caused by driving 
the scanning mirror 4 was 0. 8 mm at maximum. On the other hand, 
as the recording medium, one comprising a 6000 A thick film 
consisting of a 1:1 (by weight) mixture of nitrocellulose and 
a metal complex salt formed on a card-formed plastic support 
with a size of 86 mm x 54 mm and a thickness of 1 mm was used. 

By using such a recording medium and an optical system 
and conducting recording under the conditions of the transporting 
speed for the recording medium of 0 . 7 mm/sec, the scanning mirror 
frequencyof 100Hz, and the scanning width of 0 . 5mm, therecording 
pattern as shown in Fig. 4 was obtained. In the recording, a 
signal of 1, 0, 1, 0, 1, 0 - - - which was F2F-modulated was 
used. 

By setting the laser output power the aforementioned 
recording optical head at 2 mW, fixing the scanning mirror without 
conducting any intensive track registration, and setting the 
transport speed of the recording medium at 0.4 m/sec, the 
information signal recorded in this way was detected along with 
the detection and feed-back of the focusing error signal, which 
was amplified and converted to TTL level to give the waveform 
shown in Fig. 6. 
[Effect of the Invention] 

As is evident from the foregoing example, by adopting the 
method of the present invention, no necessity of track 
registration is required. Thus, the method has an advantage 
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of achieving simplification of the optical head as well as the 
circuit for reproduction, and thus is effective in the fields 
such as automated wicket and personnel identification 
applications at terminal units where a large number of 
reproduction apparatuses compared to the recording apparatus 
are required. 

4. Brief Description of the Drawings 

Fig. 1 is a block diagram of an optical system to which 
the present invention is applied, Fig. 2 is a drawing for 
describing the operation during recording, Figs . 3 and 4 are 
drawings illustrating recording patterns, and Fig. 5 shows the 
wave form of the reproduced output of said patterns . 

1: Laser light source 

2: Collimator lens 

3: Polarizing beam splitter 

4: Scanning mirror 

5: Objective lens 

6: 1/4 wavelength plate 

7: Focus error signal detector 

8: Objective lens-driving magnet 

9: Recording medium 

Name of the agent: Attorney Toshio Nakano and another one 
Fig. 1 
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Fig. 2 

Fig. 3 

Fig. 4 

Fig. 5 
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